831-5 Increased thermal heterogeneity of the culprit lesion is prolonged in patients with recent myocardial infarction: The role of inflammation  by Toutouzas, Konstantinos et al.
JACC March 3, 2004 ABSTRACTS - Vascular Disease, Hypertension, and Prevention  497A
Vascular Disease, Hypertension, and Prevention
58 years; 37% had multi-vessel CAD, 29% had diabetes, and 20% had recent MI. EPC
counts did not vary significantly by age, gender, or other cardiac risk factors, but were
lower in diabetics vs. non-diabetics and in those with recent MI vs. those without. After
patient age, EPC count was the strongest predictor of multi-vessel CAD. Patients with
multi-vessel disease had significantly lower EPC counts than those without (mean 13.0
vs. 41.7 p<0.001), see Figure. For every 10 CFU increase in EPCs, a patient’s likelihood
for multi-vessel CAD declined by 20% (p<0.001).
Conclusion: This study demonstrates a strong inverse relationship between circulating
EPCs and CAD severity, independent of traditional risk factors. If confirmed in ongoing
studies, this may represent an important new diagnostic and therapeutic target for coro-
nary disease treatment.
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831-4 Sustained Upregulation of Chemokine and Its Receptor 
Genes Associated With Matrix Metalloproteinase 
Overexpression in Human Carotid Plaque Rupture: 
Results From a Quantitative Study With Real-Time 
Reverse Transcriptase-Polymerase Chain Reaction- 
Method
Masakazu Yamagishi, Takeo Higashikata, Toshio Higashi, Izumi Nagata, Hatsue 
Ishibashi-Ueda, Hitonobu Tomoike, Aiji Sakamoto, National Cardiovascular Center, Suita, 
Japan
Background: Chemokines, essential mediators inflammation, are known to play pivotal
roles in the development of atherosclerosis. However, few data exist regarding the patho-
genetical involvement of chemokines in the atherosclerotic plaque in terms of proteinase
activation. Therefore, we analyzed gene expression levels of Interleukin (IL)-8, its recep-
tor, CXCR-2, and matrix metalloproteinases (MMPs) in human carotid atherosclerotic tis-
sue by real-time RT-PCR method.
Methods and Results:Tissue samples of the plaque shoulder region were obtained from
24 patients with carotid endoarterectomy. Amounts of the cDNAs for IL-8, CXCR-2,
MMP-1, 3 and 9 in each cDNA mixture were determined by real-time RT-PCR method,
and normalized with glutaraldehyde 3-dehydrogenase as a reference gene. In shoulder
region, the genes for IL-8 (1.35 + 0.25) and CXCR-2 (2.00 + 0.51) were significantly aug-
mented to express than those in control tissue (0.60 + 0.16 and 0.58 + 0.21, respectively,
p<0.05). Under these conditions, the genes for MMP-1 (1.35 + 0.25) and MMP-9 (2.00 +
0.51) were also augmented to express than those in control tissue (0.60 + 0.16 and 0.58
+ 0.21, respectively, p<0.05). Interestingly, MMP-9 in histologically ruptured plaque (3.36
+ 2.50, n=9) was significantly greater that that in non-ulcerated plaque (1.11 + 1.69,
n=10).
Conclusions: Significant upregulation of IL-8, a CXC-chemokine, and its receptor,
CXCR-2, genes associated with MMPs overexpression was demonstrated in the human
carotid atherosclerotic lesion. We suggest that sustained upregulation of chemokine and
its receptor is closely related to the activation of MMPs particularly in histologically unsta-
ble plaque characterized its rupture.
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831-5 Increased Thermal Heterogeneity of the Culprit Lesion 
Is Prolonged in Patients With Recent Myocardial 
Infarction: The Role of Inflammation
Konstantinos Toutouzas, Sophia Vaina, John Mitropoulos, Eleftherios Tsiamis, Manolis 
Vavuranakis, Konstantinos Tsioufis, Christos Pitsavos, Irini Bosinakou, Christodoulos 
Stefanadis, Hippokration Hospital, Athens, Greece
Background: Increased thermal heterogeneity has been demonstrated in atheroscle-
rotic plaques, with the higher temperature recorded in acute myocardial infarction (MI).
The purpose of the present study was to investigate whether increased plaque tempera-
ture is maintained for a prolonged period after MI and to explore the role of inflammation.
Methods: We enrolled 55 patients (pts), 29 with recent MI (2-4 months) and 26 with
chronic stable angina (CSA). Total cholesterol, C-reactive protein (CRP), interleukin-6
(IL-6) and soluble adhesion molecules were measured in the whole study population. All
pts underwent coronary plaque temperature measurements. Temperature difference (∆T)
was designated as the temperature of the culprit atherosclerotic plaque minus the tem-
perature of the proximal healthy vessel wall. Results: Under treatment with statins were
19 pts with recent MI and 14 with CSA. In pts with recent MI ∆T was 0.19±0.18°C, while
in those with CSA was 0.10±0.08°C (p=0.03). Pts treated with statins had lower ∆T com-
pared to untreated pts (0.10±0.11 versus 0.20±0.18°C, p=0.01). Treated pts with recent
MI had similar ∆T compared to CSA patients treated with statins (0.13±0.13 versus
0.07±0.06°C, p=0.14), while untreated pts with recent MI had substantially increased ∆T
compared to untreated pts with CSA (0.28±0.22 versus 0.14±0.10°C, p=0.04). ∆T was
positively correlated with CRP (R=0.50, p<0.01), IL-6 (R=0.58, p<0.01), and intercellular
adhesion molecule-1 (ICAM-1) (R=0.40, p=0.03) levels. Conclusion: Increased plaque
temperature is observed for an extended period after myocardial infarction. The persis-
tence of increased plaque temperature and increased levels of CRP, IL-6 and ICAM-1 in
pts with recent MI is suggestive that there is sustained inflammatory response within the
culprit atherosclerotic plaque.
9:45 a.m.
831-6 Atherosclerotic Plaque Inflammation Is Associated With 
Increased Intima-Medial Neovascularization
K Raman Purushothaman, Dario Echeverri, William N. O'Connor, Chikenzie Amadi, 
Samin K. Sharma, Valentin Fuster, Pedro R. Moreno, Mount Sinai Medical Center, New 
York, NY, University of Kentucky, Lexington, KY
Backgorund: Plaque inflammation may be a link to intimo-medial neovascularization
(IMN) in high-risk atherosclerotic lesions. This study quantified IMN in plaques with mild,
moderate and severe inflammation.
Methods: Macrophage (macs)/T cells (CD68/CD3 [red]) + microvessels (CD34 [blue]),
and smooth muscle cells (α–actin [brown]) were labeled by double immunohistochemis-
try in 324 aortic lesions obtained at autopsy (Figure). Inflammation (macs/T cells per high
power field) was classified as mild (0-5 cells), moderate (6-25 cells) and severe (>25
cells).
Results: See Table.
Conclusion: Plaque Inflammation is associated with increased IMN. The neovessel gra-
dient observed across the vessel wall suggests cross-talking between inflammation and
IMN from the adventitia through the media into the plaque. 
Neovessel Unit (Total Count) MILD 
INFLAMMA
TION 
(n=95)
MODERATE 
INFLAMMATIO
N (n=87)
SEVERE 
INFLAMMAT
ION (142)
p-Value
Neovessels in the Outer 
Media 37 ± 35
97 ± 54 88 ± 63 0.0001
Neovessels in the Inner 
Media
16 ± 19 48 ± 41 65 ± 51 0.0001
Neovessels at Plaque Base 
(under lipid core)
2 ± 3 8 ± 9 14 ± 16 0.0001
Neovessels in the Plaque 
Shoulder
0.0 ± 0.0 0.6 ± 3 2.0 ± 6 0.051
Neovessels in the Fibrous 
Cap
0.03 ± 0.3 0.7 ± 2.7 2.0 ± 6 0.001
